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From: Gravatt, Dan

To: Mabhler, Tom; Campbell. Todd

Cc: Field, Jeff

Subject: West Lake background information, FW: Q7 answer (UNCLASSIFIED)
Date: Wednesday, July 23, 2014 7:46:56 AM

Attachments: Question 7 response suggestion.docx

Todd, Tom,
USACE provided me this information on background levels in other locations in MO, in response to a written

question the CAG submitted. This may help you respond to some of the questions you got on BMAC during the
CAG meeting on Monday.

Daniel R. Gravatt, PG

US EPA Region 7 SUPR/MOKS

11201 Renner Boulevard, Lenexa, KS 66219
Phone (913) 551-7324

Principles and integrity are expensive, but they are among the very few things worth having.

From: Kiefer, Robyn V NWK [mailto:Robyn.V.Kiefer@usace.army.mil]
Sent: Friday, July 18, 2014 4:48 PM

To: Gravatt, Dan
Subject: Q7 answer (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Dan - see attached response from our HP regarding the basis for the background sampling. Sorry for late response -
our HPs are in field this week and next week and it has been a bit difficult to reach them.

Robyn Kiefer

Project Manager

U.S. Army Corps of Engineers
Phone: 816-389-3615

Cell: 816-803-5730

Classification: UNCLASSIFIED
Caveats: NONE
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[bookmark: _GoBack]7. The calculation of ‘background’ radiation is considered by the EPA to be comparable to levels of ‘background’ that the exact site demonstrated at a previous time, or a similar “clean” site nearby demonstrates. Given that St. Louis has multiple FUSRAP sites still being remediated from man-made non-natural local radioactive pollution; can the EPA designate a ‘background’ number that is more protective of human health from a site of similar geology and not near St. Louis? Please explain the basis for the background sampling, and also include why limits in reports are already adjusted for ‘background” instead of listing each value individually.  





EPA does not believe additional background information is necessary at this time because the current data is within the range expected for naturally occurring radionuclides in the United States and compares well with that expected in Missouri. Additional background data may be collected in the future should Multi-Agency Radiation Survey and Site Investigation Manual (EPA 2000) final status surveys be required.





During the Remedial Investigation four background samples were collected; two from borrow pit areas in non radiologically impacted areas (based on site information) of the Bridgeton Landfill, one was collected from the western portion of Farmer’s Field, and one was collected from the McLaren/Hart Shop area. It is standard practice to use non impacted areas (based on historical, operational, and other data) to determine background.





Background concentrations were determined using a widely accepted statistical approach for calculating the mean + 2 standard deviation (SD) levels for Ra-226 and Th-232. These are reasonable approximations for the expected range of background levels. A value of 1.3 pCi/g for Ra-226 and 1.55 pCi/g for Th-232 have been used to arrive at a combined value of 2.85 pCi/g (rounded up to 2.9 pCi/g).  Background for U-238 was calculated to be 2.24 pCi/g. This background data is provided in Table 6-5 of the Remedial Investigation Report.
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The background values identified at West Lake are typical of normal, non-impacted Sites across the United States and around the World. Some values for these radionuclides from the United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) 2000 Report to the General Assembly are given below.





			Nation


			U238 (pCi/g)


			Ra226 (pCi/g)


			Th232 (pCi/g)





			


			Mean


			Typical Range


			Mean


			Typical Range


			Mean


			Typical Range





			United States


			0.9


			0.1 - 3.8


			1.1


			0.2 - 4.3


			0.9


			0.1 - 3.5





			Japan


			0.8


			0.1 - 1.6


			0.9


			0.2 - 2.6


			0.8


			0.1 - 2.4





			Malaysia


			1.8


			1.3 - 2.3


			1.8


			1 - 2.5


			2.2


			0.1 - 3





			Switzerland


			1.1


			0.3 - 4.1


			1.1


			0.3 - 24.3


			0.7


			0.1 - 1.9





			Russia


			0.5


			0 - 1.8


			0.7


			0 - 2.1


			0.8


			0.1 - 2.1





			Greece


			0.7


			0 - 6.5


			0.7


			0 - 6.5


			0.6


			0 - 5.1





			World Wide


			0.9


			0.4 - 3


			0.9


			0.5 - 1.6


			0.8


			0.3 - 1.7











ORNL conducted a broad study of background radionuclide concentrations in the United States. In Missouri, Ra226 in soil was found in a range of 0.3 – 1.4 pCi/g. Th232 was found in a range of 0.3 pCi/g – 1.3 pCi/g. U238 was found in a range of 0.3 – 1.7 pCi/g.   
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Table 6-5 : Summary of Background Radionuclide Levels at the West Lake Landfill

Detection Standard Minimum Maximum Mean Plus Mean Plus
Radionuclide Frequency Mealﬂ Deviation Value Value 2 Standard Deviations | 3 Standard Deviations Vzriance_l
Uranium-238 Decay Series
Uranium-238 4/4 I» 1.33 —' 0.46 0.74+/-0.35 185+-079 | 2.24 2.7 0.21
Thorium-234 2/4 1.57 059 1.15+-0 89 1.99+/-1.11 2.76 3.35 03s
Uranium-234 4/4 147 0.63 1.06+/-0.44 2.40+/-0.93 2.73 336 0.40
Thorium-230 4/4 1.51 047 0.92t/-044 2.03+/-0.6 245 291 022
Radium-226 4/4 1.06 0.12 0.95+-0.22 1.19+/-0.22 1.30 141 0.01
Lead-214 4/4 1.0} 0.06 092+/-0.26 1.07+/-0.24 113 1.19 0.004
Bismuth-214 2/4 1.09 0.26 0.90+/-0.31 127404 | 1.61 1.87 0.07
Lcad-210 3/4 248 0.64 1.88+/-1.56 3.16+/-2.18 3.77 441 041
Uranium-235 Decay Series
Uranium-235/236 0.38 0.02+/-0.08 091+/-0.57 115 1.54 0.15
Uranium-235 - - -- - -- - 1
Protaciinium-231 - - - - - - - -
Actinium-227 - - - - - - - -
Radium-223 - -~ - - - 1 - - -
Thorium-232 Decay Series
‘Thotium-232 414 0.90 933 0.52+/-0.29 1.26+/-0.39 1.58 187 0.11
Radium-228 2i4 165 0.36 1.39+/-0.4 1.90+/-047 237 273 0.13
Thorium-228 414 0.68 013 0.43+/-0.27 1.164/-0.37 1.33 166 0.11
Radium-224 - - - - - - - -
Lead-212 44 1.29 048 0.80+/-0.31 1.94+/-029 2.26 274 0.23
Bismuth-212 -- - - - - - - -
[Thallium-208 4i4 0.44 1 0.4 0.32+/-0.16 0.63+/-0.21 071 0.84 L 0.02

All valucs expressed as pCi/g, except detection frequency.

Tour background samples were analyzed. Samples without detections were not used to calculate background statistics.
-- = Radionuclides were not detected above the Minimum Deteciable Activity (MDA) in any of the four background samples.
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Table 19.

he State of Missouri

Average external

Background radiation Tevels and nuclide concentrations in surface sofl samples in
t

Nuclide concentration in
1 (pCi/g)®

surface

Sample ganma exposure &
designation Description of sample location rate (uR/h)¢ 226pa 2321n

Ho-1 Approx. 45 km E of Kansas City, 6.0 1.4£0.04 132010
Wissouri, in pasture field on $ side
of 1-70

-2 Approx. 140 kn E of Kansas City, 10 1.3£006 1.2£0.10
Missouri, at intersection of 1-70 and
exit J, $€ corner

m-3 Rest stop on S side of 1-70, ~16 kn 6.7 1.1£0.06 1.0%0.08
E of Williamsburg, Missouri

Mo-4 SE corner of intersection of Hwy 175 7.5 1.3£0.08 11012
and 1-70 in 0'Fallon, Missouri

w-5 Approx. 34 km N of Missouri-Arkansas 8.1 1.2£0.04 1.2%0.06
border, on E side of I-55, mile marker 21

-6 E side of I-55, ~14 kn N of intersection 5.4 0.31£0.04 0.3240.04
with Hwy Alt. 61, at mile narker 76

H-7 E side of I-55, ~1.6 kn S of Appleton 7.6 1.1£0.06 1.1%0.06
exit, E of Friedheim, Missouri

M-8 Exit 0 off [-55, near Bloonsdale, 6.8 0.83 £ 0.04 0.76 % 0.06
Missouri

HO-9 E side of I-55, ~0.4 kn S of Hwy 141 5.1 1.1£0.06 1.1%0.06
intersection, Maxville, Missouri

H0-10 W side of Hwy 367, ~0.3 kn S of inter- 4.6 1.0£0.10 0.9540.14

section with Hwy 67, N of St. Louis,
Missours

1.7

1.3

12

11

13

0.33

11

0.81

11

0.76

“gxpesum rate determined from 3 to 4 measurements at each location using a “Phil" tube as described in

Appendix 1

Bstandard deviation of 225Ra and 232Th measurements are given as the 20 value. Error in the 238U measure-
ments are <5% (20).











From: Mahler, Tom

To: Gravatt, Dan; Campbell. Todd

Cc: Field, Jeff

Subject: RE: West Lake background information, FW: Q7 answer (UNCLASSIFIED)
Date: Wednesday, July 23, 2014 7:52:00 AM

Thanks for the information, Dan.

Tom

From: Gravatt, Dan

Sent: Wednesday, July 23, 2014 7:47 AM

To: Mahler, Tom; Campbell, Todd

Cc: Field, Jeff

Subject: West Lake background information, FW: Q7 answer (UNCLASSIFIED)

Todd, Tom,

USACE provided me this information on background levels in other locations in MO, in response to a written
question the CAG submitted. This may help you respond to some of the questions you got on BMAC during the
CAG meeting on Monday.

Daniel R. Gravatt, PG
US EPA Region 7 SUPR/MOKS
11201 Renner Boulevard, Lenexa, KS 66219 Phone (913) 551-7324

Principles and integrity are expensive, but they are among the very few things worth having.

From: Kiefer, Robyn V NWK [mailto:Robyn.V.Kiefer@usace.army.mil]
Sent: Friday, July 18, 2014 4:48 PM

To: Gravatt, Dan
Subject: Q7 answer (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Dan - see attached response from our HP regarding the basis for the background sampling. Sorry for late response -
our HPs are in field this week and next week and it has been a bit difficult to reach them.

Robyn Kiefer

Project Manager

U.S. Army Corps of Engineers
Phone: 816-389-3615

Cell: 816-803-5730

Classification: UNCLASSIFIED
Caveats: NONE
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From: O"Connor, Danny

To: Campbell, Todd; Hooper, Charles A.

Cc: Mahler, Tom

Subject: RE: West Lake background information, FW: Q7 answer (UNCLASSIFIED)
Date: Wednesday, July 23, 2014 10:59:05 AM

I definitely like the United Nations background reference, the numbers are similar to the two references I currently
have in the report but the data is much more recent. I like the Missouri reference too, but it's a really small sample
size. I'm not sure 10 discrete samples spread across the state accurately portray NORM, but maybe Tom and Chuck
would disagree.

Danny O'Connor | Environmental Scientist
415 Oak Street |Kansas City, Missouri 64106 | www.tetratech.com
Direct: 816.412.1777 | Main: 816.412.1741 | Cell: 816.213.9627 | Fax: 816.410.1748

Tetra Tech | Complex World, Clear SolutionsT

PLEASE NOTE: This message, including any attachments, may include privileged, confidential and/or inside

information.
Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and

may be unlawful.
If you are not the intended recipient, please notify the sender by replying to this message and then delete it from

your system.

From: Campbell, Todd [mailto:Campbell. Todd@epa.gov]
Sent: Wednesday, July 23, 2014 7:52 AM

To: O'Connor, Danny; Hooper, Charles A.
Subject: Fw: West Lake background information, FW: Q7 answer (UNCLASSIFIED)

FYI and review.

From: Gravatt, Dan

Sent: Wednesday, July 23, 2014 7:46:53 AM

To: Mahler, Tom; Campbell, Todd

Cc: Field, Jeff

Subject: West Lake background information, FW: Q7 answer (UNCLASSIFIED)

Todd, Tom,

USACE provided me this information on background levels in other locations in MO, in response to a written
question the CAG submitted. This may help you respond to some of the questions you got on BMAC during the
CAG meeting on Monday.

Daniel R. Gravatt, PG
US EPA Region 7 SUPR/MOKS
11201 Renner Boulevard, Lenexa, KS 66219 Phone (913) 551-7324

Principles and integrity are expensive, but they are among the very few things worth having.
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From: Kiefer, Robyn V NWK [mailto:Robyn.V.Kiefer@usace.army.mil]
Sent: Friday, July 18, 2014 4:48 PM

To: Gravatt, Dan
Subject: Q7 answer (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Dan - see attached response from our HP regarding the basis for the background sampling. Sorry for late response -
our HPs are in field this week and next week and it has been a bit difficult to reach them.

Robyn Kiefer

Project Manager

U.S. Army Corps of Engineers
Phone: 816-389-3615

Cell: 816-803-5730

Classification: UNCLASSIFIED
Caveats: NONE
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